Summary
Embolization of wide-necked and/or giant aneurysms may fail due to the inability to pass across the aneurysm neck. We describe the rapid bull-back technique used in four patients in which a small diameter microcatheter with the aid of a hydrophilic microguidewire was navigated along the inner surface of the aneurysm, making a loop in the dome, exiting the neck to reach distal intracranial vessels. After withdrawal of microguidewire, the microcatheter is pulled back rapidly up to a predetermined length. This maneuver results in elimination of the loop, straightening the microcatheter to allow an exchange procedure for another device to cross the neck distally and continue the embolization procedure.
The rapid pull-back technique is useful during the endovascular treatment of wide-necked and/or giant aneurysms as it helps to achieve reliable access to the distal parent vessel with the microcatheter. This is of increasing importance since an increasing number of aneurysms will be treated in the future with refinements in various intracranial stents.
Case Reports
The rapid pull-back technique was used successfully in four patients with unruptured intracranial aneurysms (Table 1) . Two aneurysms were discovered incidentally (patients 1 and 3), one had mass effect (patient 4), and the last patient had regrowth of a previously coiled aneu-rysm (patient 2). All standard attempts to pass through the neck to distal vessels failed. The proper microcatheter and microguidewire were inserted after deciding on the technique (Table  1) . Standard medication was not changed. Details of the technique are depicted in Figure 1 . A 6F standard or distal access hydrophilic guiding catheter inside a 6F long vascular sheath was introduced first into the proximal parent artery where the complex aneurysm was located. Just before guiding catheter placement, we infused 0.5 mg nimodipine intra-arterially. We used the distal access guiding catheter preferentially to obtain more stable access and straighten proximal slackened segments of the microcatheter. After unsuccessful neck by-pass attempts with standard devices and techniques, the small diameter microcatheter (Excelsior SL-10 from Striker or Echelon 10 from Covidien) and hydrophilic 0.012" double curved microguidewire from Terumo were allowed to follow the flow into the aneurysm, navigate along the inner wall of the aneurysm sac, looping around the aneurysm dome to reemerge from the aneurysm neck and into the distal parent vessel ( Figure  1A ). The microcatheter was navigated over the microguidewire as distal as possible (at least 2 cm), but not in a wedge position, within the cerebral circulation ( Figure 1B ). Then the microguidewire was pulled into the microcatheter, just below the level of guiding catheter tip (Figure 1C) . After that, the microcatheter was tightened (removing slackened parts) by cautious and gentle retraction. At this moment, the estimated length of the microcatheter to be pulled circumstances, but to secure the parent artery a microcatheter or balloon should pass through the neck to the distal parent artery in order to use these extra devices and techniques successfully. This may be difficult in patients with a tortuous anatomy which reduces guidewire torquability, wide-necked and/or giant aneurysms in which flow redirects the microguidewire into the aneurysm, or an acute angle between aneurysm and parent vessel in which a microguidewire cannot find the distal parent vessel across the neck. Failed primary by-pass of the aneurysm neck using any kind of microguidewires or microcatheters has been reported as high as 25% of cases 1 .
Cekirge et al. 2 described the balloon-assisted neck by-pass technique in 2007, in which a Hy-perForm balloon (ev3) is advanced over a microguidewire into the aneurysm, making a complete loop within the aneurysm, then exits into the distal parent vessel. The balloon is gently inflated to stabilize in its place, then the microcatheter is pulled back slowly to straighten the whole system. Once the wire is straight, the balloon is deflated and then used for balloon remodeling or exchanged for a microcatheter.
Snyder et al. 3 recently described another balloon-assisted technique by successively using a microcatheter and Gateway balloon (Boston Scientific), the so-called balloon anchor technique. After entering an aneurysm with a microcatheter and microguidewire combination, back was calculated as the circumference around the aneurysm (basically, diameter × π). Finally, the microcatheter was pulled back rapidly up to the calculated length in a single precise hand movement (the so-called rapid pullback technique). This maneuver resulted in back movement of the tip in conjunction with elimination of the intraaneurysmal catheter loop ( Figure 1D ). The embolization procedure continued after a standard exchange maneuver using this straightened microcatheter ( Figure  1E ). It is worth noting that just before the act of rapid pull-back ( Figure 1C ) a controlled slow retraction of the microcatheter was tried in all cases. Slow retraction resulted in a return of the whole microcatheter without the uncoiled intraaneurysmal loop, therefore we decided to try a rapid pull-back maneuver. The rapid pullback technique was accomplished successfully without any technical and clinical complications in all cases (Figure 2A-E) . We never encountered vasospasm after the procedure. Finally, the embolization procedure was finished as planned (three stent-assisted coilings, one flowdiverting stent implantation).
Discussion
Endovascular treatment remains a challenge in wide-necked and/or giant aneurysms. We have some extra devices and techniques in such Figure 1 A,B ) Schematic representation of the rapid pullback technique. The technique starts by entering the aneurysm with a microcatheter and microguidewire combination, making a circumferential loop within the aneurysm, reaching the neck followed by exiting through the neck into the distal cerebral circulation as far as possible. C) The microguidewire is withdrawn into the microcatheter just below the level of the guiding catheter tip (arrows). At this moment, the microcatheter is tightened gently to remove the slackened parts of the system. After calculation of the catheter length looping inside the aneurysm, the microcatheter is pulled back rapidly to a predetermined length by a single sharp hand movement. D) This maneuver results in uncoiling the loop, straightening the microcatheter in conjunction with a small back movement of the whole system (arrows). E) The final straightened catheter is then exchanged to continue the embolization procedure.
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the system forms a loop around the aneurysm dome, then exits the neck to the distal parent vessel as usual. After removing the microcatheter, a Gateway balloon is introduced over the existing wire into the distal parent vessel. Gentle retraction while the balloon is inflated results in straightening the whole system. The Gateway balloon is deflated and then exchanged for a desired microcatheter. Wolfe et al. 4 recently described a different neck by-pass technique using multiple balloons.
The so-called balloon-bounce technique uses a 7×7 mm HyperForm balloon inflated within the aneurysm near to the neck as a contact surface from which to "bounce" another remodeling balloon across the aneurysm neck to the distal parent vessel. Once the second balloon is navigated distally after successful bouncing, it is then used for balloon remodeling or exchanged for another device.
These three above-mentioned techniques certainly carry potential risks. When using a The treatment strategy was stenting first, coming from the left side through the left A1, passing the neck, extending to the right A2, then coiling through the catheter coming from the right A1. Failed multiple attempts to pass the neck led us to decide to use the rapid pull-back technique. B) Radiographs showing the microcatheter coming through the left A1, looping inside the aneurysm, then extending into the right A2 distally. C) Immediately after the rapid pull-back, the microcatheter was straightened across the neck with a small back movement of the microcatheter tip (the microguidewire had been introduced up to the tip to increase opacity). D) After a standard exchange procedure, the Prowler Select Plus microcatheter (Codman) was placed in the proper position. E) One diagonally deployed Enterprise stent (Codman) protected the wide-neck during coiling of the aneurysm sac. potential risks due to the rapid microcatheter movement. To avoid complications related to this maneuver, intraaneurysmal looping must be done by the softest part of the selected microcatheter as far as possible. The length of the distal softest part is 6 cm for Excelsior SL-10 and 7.5 cm for Echelon 10, so the latter appears to be more suitable for aneurysm diameters larger than 1.5 cm (an aneurysm 1.5 cm in diameter necessitates approximately 4-4.5 cm microcatheter segment for intraaneurysmal looping, leaving distally about a 2 cm segment for Excelsior SL-10, and a 3.5 cm segment for Echelon 10). This technique is recommended for use by experienced neurointerventionalists only after all other methods fail. Surgery is still a safer option in some cases.
In conclusion, this technique allows microcatheter placement across the aneurysm neck without any additional tools. We think that this simple rapid pull-back technique may be preferable just after failed conventional microcatheter and microguidewire manipulations in the endovascular treatment of wide-necked and/or giant intracranial aneurysms. balloon within an aneurysm or intracranial circulation, displacement and distal migration of an intraaneurysmal thrombus, aneurysm or vessel rupture, and endothelial damage followed by thrombus formation may occur.
We described a technique to pass through the aneurysm neck using a microcatheter and microguidewire combination without extra intravascular tools. Just before the act of rapid pull-back (next to Figure 1C ), controlled and gradual retraction of the microcatheter should be considered since this maneuver often works. In case of unsuccessful gradual pull-back, we offer the rapid pull-back technique. The technique presented here resembles the philosophy behind the first two techniques described above. It necessitates intraaneurysmal circumferential navigation of the devices (a small caliber microcatheter and 0.012" hydrophilic microguidewire combination), exiting from the neck to the distal parent vessel. On the other hand, it differs from these three techniques as it does not require the use of any kind of intracranial balloon. Although the technique is simple and easy to perform, it may also carry same
